Characterization of a mutant of Lactococcus lactis with reduced membrane-bound ATPase activity under acidic conditions.
A mutant of Lactococcus lactis subsp. lactis C2 with reduced membrane-bound ATPase activity was characterized to clarify its acid sensitivity. The cytoplasmic pH of the mutant was measured in reference to the parental strain under various pH conditions. At low pH, the mutant could not maintain its cytoplasmic pH near neutral, and lost its viability faster than the parental strain. The ATPase activities of cells cultured under neutral and acidic conditions using pH-controlled jar fermentors were measured. The relative ATPase activity of the mutant at pH 7.0 was 42% of the parental strain. At pH 4.5, the parental strain showed an ATPase activity 2.8-fold higher than that at pH 7.0 while the level of increase in the mutant was only 1.6. Northern and Western blot analyses found that at pH 7.0 the transcriptional level and the amount of F1 beta subunit were similar in both strains, suggesting that the mutant has a defective ATPase structural gene. On the other hand, at pH 4.5 the transcriptional level and the amount of F1 beta subunit were found to be significantly higher in both strains than those at pH 7.0. From these results, it was suggested that the mutant has a normal regulation system for ATPase gene expression. It was concluded that the mutant is acid sensitive due to its inability to extrude protons out of the cell with defective ATPase under acidic conditions.